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0 fruu concentrate, an tome hydrocoll 01 d, a calcium source, an edible add, a cation source, and a whipping protein. Also disclosed is 
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AERATED FOOD COMPONENT 

. BACKGROUND OF THE INVENTION 
[0001] This invention relates generally to aerated food components useful for 
5 incorporation into convenient food products, baked goods or cereals and, more 
particularly, to aerated food components containing high levels of fruit The aerated 
food components are versatile since their moisture content can be adjusted to allow for 
incorporation into a wide variety of foods. 

[0002] It is very desirable to produce aerated food components that retain their 

10 crispness even after exposure to a liquid such as milk. In addition, it is desirable to 
incorporate high levels of fruit into these food components to increase their 
organoleptic and nutritional qualities. To date there has been limited success in 
meeting both of these goals. Generally, the crisper the aerated food component, the 
less fruit it includes and thus it has a lower taste. The present invention includes 

15 disclosure of formulations and processes necessary to produce a well-aerated food 

component that contains a high level of fruit. This food component can be combined 
with cereal as a semi-moist filling or dried to produce a cereal additive that remains 
crisp in a liquid. The invention can also produce a well-aerated food component that is 
semi-moist and can be incorporated into baked goods and granola bars. Since the 

20 density of this food component is low, substitution with the aerated food component on 
an equal volume basis could result in a reduction of product cost while delivering a new 
unique flavor and texture to the finished product. 

SUMMARY OF THE INVENTION 
25 [0003] In general terms, this invention provides an aerated food component 

containing a high level of fruit and a method for making the same. The aerated food 
component can be incorporated into a food product as an aerated semi-moist gel. 
Alternatively, the aerated food component can be dried to form a crisp, aerated cereal 
additive. 

30 [0004] In one embodiment, the invention is an aerated semi-moist gel 

comprising a mixture of a sweetener, a fruit concentrate, an ionic hydrocolloid, soluble 
calcium, an edible acid, a cation source, and a whipping protein. 
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[0005] In another embodiment, the invention is an aerated food component 
comprising a mixture of a sweetener, a fruit concentrate, an ionic hydrocolloid, soluble 
calcium, an edible acid, a cation source, and a whipping protein, the food component 
having a moisture content of from 1 to 6 percent based on the total weight. 

[0006] In another embodiment, the invention is a method for formation of an 
aerated semi-moist gel comprising the steps of: providing a sweetener slurry 
comprising water, a sweetener, and a fruit concentrate; adding to the sweetener slurry 
an ionic hydrocolloid, a soluble calcium, an edible acid, a cation, and a whipping 
protein to form a gel formulation; and mixing the gel formulation sufficiently to form 
an aerated semi-moist gel. 

[0007] These and other features and advantages of this invention will become 
more apparent to those skilled in the art from the detailed description of a preferred 
embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Not applicable. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
[0008] The present invention is directed toward an aerated food component 
having a high fruit content. The present invention is also directed toward a method for 
producing the same. The aerated food component is a combination of the following 
ingredients: a sweetener; a fruit concentrate; an ionic hydrocolloid; a soluble calcium 
ion source; a whipping protein; an edible acid; water; and a cation source. Optional 
additional ingredients include the following: colors; flavoring agents; starches; 
celluloses; and gums. 

[0009] The aerated food component is initially processed into an aerated semi- 
moist gel having a moisture content of from 14 to 30 % by weight that can be used as a 
food component in a variety of consumer food products or further processed in a 
variety of ways into different food components. The aerated semi-moist gel can be 
formed into a marshmaUow-like product having a high moisture level. The aerated 
semi-moist gel can be homogeneously mixed with cereal pieces to form a combined 
product or kept as a discrete piece in combination with cereal pieces. Similarly, the 
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aerated semi-moist gel could be used as a binder agent in the formation of a cereal 
product like Rice Krispies Treats®. Additionally, the semi-moist gel can be further 
dried to a moisture level of from 1 to 6% to form a dried aerated fruit piece for use in 
cereals and other food products. Finally, the aerated semi-moist gel can be extruded 

5 under a low pressure of from 5 to 85 pounds per square inch (psi). The extrudate can 
be co-extruded with a dough or other covering and baked to an internal temperature of 
from 150 to 200°F. During the baking the gel expands and fully sets. Or the gel can be 
extruded into a shape, such as a rope or slab, and layered onto, for example, a granola 
bar, which is allowed to rest until the gel is fully set. Finally, the extruded shape can be 

10 allowed to rest until set and then cut into smaller pieces that are then dried to form a 
crisp, dried aerated cereal additive that can be incorporated into a variety of consumer 
food products. The components of the aerated cereal additive formulation and the 
method for producing it are more fully described below. Unless noted otherwise, all 
amounts are reported in weight percent based on the total weight of the aerated food 

15 component formulation. 

[0010] A variety of sweeteners can be used in the aerated food component. 
These include sweeteners such as high fructose corn syrup (HFCS), corn syrup, invert 
syrup, sucrose, fructose, honey, and molasses. The sweetener is either combined with 
water or includes water to convert it into a syrup. The water within the sweetener is 

20 utilized to hydrate various components, including a whipping protein and an ionic 
hydrocolloid, as described below. The corn syrup can be provided in a variety of 
dextrose equivalent levels, such as dextrose equivalent (DE) 62 through 42. The HFCS 
can have a variety of fructose levels of from 35% to 85% fructose. Preferably, the 
HFCS is a 55% HFCS, meaning a syrup wherein 55 percent of the sweetener solids 

25 comprise fructose. In some formulations it can be advantageous to create a slurry from 
the sweeteners and water. Generally the amount of sweetenier included in the aerated 
cereal piece formulation ranges from 10 to 90 % based on the total weight of the 
formulation, with the preferred range being from 50 to 70 % by weight. The sweetener 
may comprise, and preferably does comprise, a mixture of sweeteners. A preferred 

30 combination of sweeteners is a 50/50 weight percent combination of 55% HFCS and 
granulated sugar. Preferably, this combination of 55% HFCS and granulated sugar 
comprises approximately 70 weight percent of the total formulation. 
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15 



[0011] One advantage of the present invention is its ability to allow for the 
incorporation of high levels of fruit concentrates. Preferably, the fruit concentrate 
comprises a puree of a desired fruit, but it can also comprise fruit juice, fruit juice 
concentrates, fruit powders, and combinations thereof. These concentrates preferably 
have a Brix value of from 20 to 65. Any of a variety of fruits can be utilized as a 
source of the puree and mixtures of various fruit concentrates can also be utilized. 
Generally, the amount of fruit concentrate utilized is in the range of from 1 to 80 
percent based on the total weight of the formulation. The preferred range of fruit 
concentrate is from 5 to 20% with the most preferred being 5 to 10 % by weight. Those 
skilled in the art will realize that at high use levels of fruit, the amount of sweetener 
ingredients can be lowered to achieve an aerated fruit component that is made largely 
of fruit materials. 

[0012] One important component in the formation of the aerated food 
component is the use of ionic hydrocolloids. These types of hydrocoDoids can be 
found in a variety of vegetable, animal and synthetic sources. For the purposes of this 
disclosure and the accompanying claims, ionic hydrocolloids are to be defined as long 
chain polysaccharides containing acidic side chains. Examples of these side chains are 
acid forms of carboxylate and sulfate. These side chains can exist in a fully protonated 
state or as salts when exposed to cations. In solution, these ionic hydrocolloids have a 
net negative charge due to ionization of these acid residues. This net negative charge 
allows the interaction between the ionic hydrocolloids, proteins and cations to form 
stable aerated structures. Examples of these suitable ionic hydrocolloid compounds are 
alginates, carrageenan, or low methoxy pectin. 

[0013] Alginates are defined as a polymer of D-mannuronic acid and L- 
guluronic acid residues. Examples of these are calcium alginate, sodium alginate, 
potassium alginate, or propylene glycol alginate. They are extracted from brown 
seaweed. In the present invention an especially preferred alginate is sodium alginate. 
Sodium alginates react with calcium salts to form insoluble calcium alginate. 
Preferably, the ionic hydrocolloid is utilized in an amount of from 0.1 to 5 percent, 
) based on the total weight of the formulation. 
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[0014] Carrageenan is obtained by extraction of certain species of red seaweed 
with water or alkaline water. It is a hydrocolloid consisting mainly of the potassium, 
sodium, magnesium, and calcium sulfate esters of ^-galactose and 3,6-anhydro-d- 
galactose copolymers. The relative proportions of cations existing in carrageenan may 
5 be changed during processing so that one may become predominant. The commercial 
products classified as carrageenan are frequently diluted with sugars for standardization 
purposes and also mixed with food grade salts, which are required for obtaining gelling 
or thickening characteristics of the carrageenan. 

[0015] Pectin is a purified carbohydrate product obtained by aqueous extraction 

10 of certain edible plant material commonly from citrus fruits or apples. Pectin 
comprises mainly galacturonic acid and galacturonic acid methyl ester units forming 
linear polysaccharide chains and is normally classified according to its degree of 
esterification. For the present invention low methyoxy pectin is utilized. This is pectin 
in which less than 50% of the caiboxyl acid units occur as the methyl ester. 

15 [0016] Another important component to the present invention is the utilization 

of a whipping protein. Whipping proteins are proteins that can be denatured, allowing 
incorporation of air into a mixture to help in formation of a foam or gel. Whipping 
proteins that have found utilization in the present invention include soy proteins, egg 
white proteins, and soluble whey protein isolates such as, for example, Alacen, which is 

20 available from New Zealand Milk Products, Inc. Generally, the whipping proteins are 
utilized in the powdered form, which must be hydrated as described more fully below. 
The amount of whipping protein utilized in the present invention preferably ranges 
from 0. 1 percent to 5 percent, based on the total weight of the formulation. 

[0017] The aerated semi-moist gel must also include a source of calcium, a 

25 source of cations, and at least one edible acid. The calcium source can comprise any of 
a variety of calcium-containing compounds such as, for example, dicalcium phosphate, 
calcium sulfate, calcium chloride, calcium citrate, calcium malate and calcium lactate. 
The amount of calcium source generally ranges from about 0.05 to 1.5 percent, based 
on the total weight of the formulation. The cations may be any of a variety of cations 

30 including sodium, potassium, and other monovalent or divalent cations. A preferred 
source of the cation is potassium chloride. The amount of cation utilized is generally in 
the range of from 0.01 to 1.5 percent, based on the total weight of the formulation. 
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[0018] The acids utilized may comprise any of a variety of edible acids 
including acids occurring endogenously in the fruit source, citric acid and malic acid. 
The acids are generally used at levels of from 0.01 percent to 1.5 percent, based on the 
total weight of the formulation. Preferably, the acids utilized are a mixture of citric 
acid and malic acid. While calcium is necessary for formation of a gel; the cations and 
acids are used to adjust the rate of the gel forming reaction to allow for full aeration and 
incorporation of the other ingredients. The acids are also believed to help in gel 
formation by promoting unfolding of the protein chains, which allows for better 
interaction with the ionic hydrocolloid. While not intending to be bound by any theory, 
it is believed that the whipping protein, alginate, and calcium ions interact to form a 
network system, that leads to formation of the gel. When the formulation does not 
include cations, such as potassium, the gel formation reaction occurs too quickly such 
that addition of the other components and the subsequent mixing destroys the gel. The 
rate of gel setting can be controlled through manipulation of a number of components 
related to the acid and cations. If the formulation is kept at a colder temperature the gel 
setting reaction is slowed until the gel is heated, this can be beneficial when forming a 
bakeable form of the aerated semi-moist gel. Also the particle size of the acid and 
cation or the water level can be manipulated. If the particle sizes of the cation and acid 
are larger they take longer to hydrate, thus slowing the gel setting reaction. Likewise, if 
the water level is lowered the gel setting reaction is slowed. These parameters can be 
manipulated by one of ordinary skill in the art to achieve the desired reaction rate. 

[0019] Other ingredients that may be included in the formulation include 
starches, flavoring agents, coloring agents, gums, dyes, and additional water. Typical 
starches include unmodified starch, modified starch, and cookup starch. Gums utilized 
may include gums such as xanthan gum, guar gum, and other common gums. In 
addition, the aerated food component may include cellulose ingredients such as 
methylceUulose, a cellulose derivative. 

[0020] The general method for preparation of the aerated food component is 
outlined below and specific examples below provide additional details. In a first step, 
the sweeteners, fruit concentrate, and any color additives are combined with water to 
form a sweetener slurry unless the sweetener is. already in a liquid form containing 
water. The ionic hydrocolloid and an optional gum, such as, for example, xanthan 
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gum, are then added to the sweetener slurry. The whipping protein is either combined 
with the sweetener slurry or prer-hydrated with additional water and then added to the 
slurry. The slurry is then mixed for at least 15 minutes to allow for full hydration of the 
ionic hydrocolloid and the whipping protein. At this point, the remaining ingredients 

5 are added to the slurry and the mixture is mixed at high speed in, for example, a Hobart 
mixer, for one minute. The formulation begins to aerate during the hydration step and 
continues during the final high-speed mixing step. Generally the two mixing steps are 
performed using a whip in the mixer, however, it can be beneficial to switch to a paddle 
during the final mix step to prevent destruction of the gel. At this point the formulation 

10 comprises an aerated semi-moist gel having a moisture content of approximately 14 to 
30% and a water activity level of 0.67. The formed gel will remain a gel as long as it is 
not vigorously mixed after formation of the gel. 

[0021] As discussed above, the aerated semi-moist gel can be used in a variety 
of ways. It can be a stand alone marshmallow-type snack. It can be incorporated with 

15 cereal pieces or as part of other food products such as Rice Krispies Treats®, granola, 
toaster pastries, fruit and grain bars, and filled cereal pieces to produce a food product 
having a moist fruit formulation component. Alternatively, the gel can be extruded 
under very low pressure of from 5 to 85 psi into a desired shape. Generally, the gel is 
extruded onto a nonstick surface or a bed of a starch material and allowed to set for at 

20 least 90 minutes to fully firm the gel. The firmed gel can then be cut into appropriate 
sized pieces and then placed in a dryer to produce a crisp, crunchy, aerated cereal 
additive. The gel can be co-extruded with other materials to form a bakeable product or 
extruded onto a food product support like a granola bar or other food product. A 
specific example illustrating preparation of the aerated semi-moist gel and its use is 

25 provided below. 

TABLE 1 



Ingredients 


Sample 1 
% by weight 


55%HFCS 


32.864 


Granulated sugar 


32.864 


Sugar water for boiling 


7.048 
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Strawberry nnrpp, crmr&ntrnte* 


3.40:5 


Mai todex tri n 


/.zoo 


Sodium flloinjitp 


1 A A^i 

1.44Z 


Starch 


1 O/i a 

1.U49 


Strawhprrv "fl Q\/r»r - 


A QT A 

U.o/4 


Citric acid 


A COO 


Caramel color 


U.Z4D 


X^anthan cnim 

^ i-CLl I LI 1CLL1 c_ Li. 11 i 




TYicnlcinm nhr\o-nf»c»t^ 


U.24o 


A/Talic ftpiH 

lVXCLLLv/ clV/JLU 


a a/c t 




U.U35 




U.ll 5 


rviaucii w nipping proicm 


1 AAO 

1.093 


wdici lor wnipping protein 


3.934 


Methyl Cel A43 




K100 


0.153 


Water for Methyl Cel A43 


4.404 


Total 


100.00 



[0022] Sample 1 was prepared by initially combining the 55% HFCS, sugar 
water for boiling, and the sugar. The mixture was heated to 88% solids and then cooled 
to 100° F. The cooled mixture was combined with the strawberry puree concentrate, 
flavor and color and placed in a mixer. The alginate and xanthan gum were blended 
together and then added to the mixer. The slurry was then mixed with a whip at high 
speed for at least 15 minutes to hydrate the alginate. The Methyl Cel A43 and K100, 
celluloses, were combined with the water for Methyl Cel A43 in a blender and mixed 
on high until the Methyl Cel and K100 had dissolved. This Methyl Cel mixture was 
held for 20 minutes. To the slurry was added the water for the whipping protein, the 
whipping protein, and the Methyl Cel mixture. This combination was aerated by 
mixing using a paddle on high speed for 5 minutes. Finally, the remaining ingredients 
were added and the mixture mixed on high speed for an additional 1 minute. 
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[0023] The gel formed from sample 1 was allowed to sit overnight to fully gel. 
The fully gelled formulation was then cut into cubes and co-extruded with a dough to 
form a fruit filled snack bar. The snack bar was baked so the internal temperature 
reached from 150 to 200°F. The baked bar had a good taste and the aerated fruit filling 
maintained its aerated structure. 

[0024] Additional cubes of sample 1 were placed into a vacuum dryer set at 70° 
C, with a vacuum of approximately 28 inches of mercury, for 2 hours. The cubes 
retained their shape during the vacuum drying and the finished product was crispy in 
texture. The finished product, an aerated dried food component, retained its crisp 
texture for more than 5 minutes in milk. While the example used vacuum drying, any 
form of drying known to those skilled in the art can be used. 

[0025] A test was conducted to evaluate replacement of sodium alginate with 
pectin. The formula is listed in Table 2. 

15 TABLE 2 



Ingredient 


Sample 2 
% by Weight 


Syrup #1 


73.136 


30% sodium citrate solution 


0.941 


Strawberry puree concentrate 


6.070 


Strawberry flavor 


1.165 


Liquid Red #40 


0.129 


Caramel color 


0.271 


Xanthan gum 


0.196 


Low methoxy pectin 


1.176 


Water 


4.368 


Dried egg whites 


2.184 


Instant Clearjel starch 


1.165 


Citric acid 


L063 


Malic acid 


0.067 


10DE Maltodextrin 


8.069 


Total 


100.000 
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[0026] Syrup #1 was prepared by combining 4000 gm 55% HFCS, 4000 gm 
sugar and 1200 gm water and heating to 246 °F. The syrup was added to a Stephan 
mixer and allowed to cool to 180°F. The sodium citrate solution, strawberry puree 
concentrate, flavor and colors were added with mixing to the syrup. Xanthan gum and 
5 pectin were added followed by mixing on medium speed for 10 minutes. The mixture 
was transferred to a 12 qt. bowl affixed with a whip. The dried egg whites were 
hydrated in water and then added with high speed mixing for 2 min. The remaining 
ingredients were blended and then added with mixing for an additional minute. The 
aerated semi-moist gel mass was extruded into ropes and allowed to set over night. 
10 There was sufficient calcium in the strawberry puree concentrate to aid in setting the 
pectin matrix, thus exogenous calcium was not necessary in this example. The ropes 
were subsequently cut into smaller pieces and dried to form crisp aerated fruit pieces 
[0027] A test was conducted to evaluate replacement of sodium alginate with 
carrageenan. The formula is listed in Table 3. 

15 

TABLE 3 



Ingredient 


Sample 3 
% by Weight 


Syrup #2 


74.063 


Strawberry puree concentrate 


6.157 


Strawberry flavor 


1.181 


liquid Red #40 


0.131 


Caramel color 


0.274 


Water 


5.227 


Dried egg whites 


2.613 


Instant Clearjel starch 


1.181 


Citric acid 


0.601 


Malic acid 


0.068 


Dicalcium phosphate 


0.318 


10DE Maltodextrin 


8.186 


Total 


100.000 
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[0028] Syrup #2 was prepared by combining 60 gm of sugar with 20 gm of 
carriageenan (Gelcarin XP3451 from FMC). The mixture is stirred into 800 gm of cold, 
deionized water, followed by heating to 200 °F to dissolve. The hydrocolloid solution 
was then added to a mixture of 871 gm of sugar and 931 gm of 55% HFCS followed by 

5 heating to 244 °F to form Syrup #2, The required amount of Syrup #2 was added to a 
Stephan mixer and allowed to cool to 190°F. Strawberry puree concentrate, flavor and 
colors were added with mixing on medium speed for 10 minutes. The mixture was 
transferred to a 12 qt. bowl affixed with a whip. The dried egg whites were hydrated in 
water and then added with low speed mixing for 1 min. and high speed mixing for 5 

10 min. The remaining ingredients were blended and then added with mixing for an 
additional minute. The aerated semi-moist gel mass was extruded into ropes on dry 
dextrose and dried for 30 minutes at 150 °F. The ropes were cooled, cut into small 
pieces and vacuum dried to form crisp aerated fruit pieces. 

[0029] A test was conducted to evaluate the compatibility of the aerated semi- 

15 moist gel fruit product with cereal components. The formula for sample 4 is shown in 
Table 4. 

TABLE 4 



Ingredient 


Sample 4 
% by weight 


55% HFCS 


33.167 


62 DE corn syrup 


18.078 


Invert syrup 


10.805 


Sugar, granulated 


12.488 


Water 


4.461 


Strawberry puree concentrate 


6.196 


Maltodextrin 


8.241 


Sodium alginate 


1.636 


Instant Clearjel starch 


1.190 


Strawberry flavor 


0.991 


Citric acid 


0.605 


Caramel color 


0.278 


Xanthan gum 


0.198 
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Dicalcium Dhosnhate 


0 IRQ 


Malic acid 




Potassium chloride 


0.040 


Liquid FD&C red no. 40 


0.130 


Alacen, whipping protein 


1.239 


Total 


100.00 



[0030] The liquid sweeteners, sugar, strawberry puree, flavor and color were 
combined in a mixer to form a slurry. The alginate and xanthan gum were then added 
to the slurry and mixed for 15 minutes to hydrate the alginate. The water was mixed 
5 with the Alacen and then it was added to the slurry. The slurry was then aerated by 
mixing on high speed for approximately 5 minutes using a whip. The whip was then 
replaced with a paddle and the remaining ingredients were incorporated by mixing on 
high for 1 minute. The formed semi-moist gel was extruded using a single screw low 
pressure extruder through a die to form a rope shape. A portion of the rope shaped 

10 extrudate was extruded onto a bed of starch and a second portion was extruded onto a 
bed of soy-rice bubbles. The soy-rice bubbles are very small bubbles of puffed rice-soy 
material. The ropes were allowed to set for 1 hour to firm the gel. The extruded rope 
had a very low water activity level and the soy-rice bubbles remained crisp even after 
the 1 hour period. Thus the aerated food component can be combined with other cereal 

15 pieces without loss in the crisp texture of the other cereal pieces. The use of whey 
protein isolate permits a larger amount of whipping protein to be incorporated into the 
gel and improves the final gel structure. 

[0031] The foregoing invention has been described in accordance with the 
relevant legal standards, thus the description is exemplary rather than limiting in nature. 

20 Variations and modifications to the disclosed embodiment may become apparent to 
those skilled in the art and do come within the scope of the invention. Accordingly, the 
scope of legal protection afforded this invention can only be determined by studying 
the following claims. 
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We claim: 

1. An aerated semi-moist gel comprising a mixture of: a sweetener, a fruit 
concentrate, an ionic hydrocolloid, soluble calcium, an edible acid, a cation source, and 
a whipping protein. 

5 

2. An aerated semi-moist gel as recited in Claim 1 having a moisture 
content of from 14 to 30% by weight based on the total weight. 

3. An aerated semi-moist gel as recited in Claim 1 wherein said sweetener 
10 is present in an amount of from 10 to 90% by weight based on the total weight. 

4. An aerated semi-moist gel as recited in Claim 1 wherein said sweetener 
is present in an amount of from 50 to 70% by weight based on the total weight. 

15 5. An aerated semi-moist gel as recited in Claim 1 wherein said sweetener 

comprises a mixture of at least two sweeteners. 

6. An aerated semi-moist gel as recited in Claim 1 wherein said sweetener 
comprises high fructose corn syrup, com syrup, invert syrup, sucrose, fructose, honey, 

20 molasses, and mixtures thereof. 

7. An aerated semi-moist gel as recited in Claim 6 wherein said high 
fructose.com syrup has fructose levels of from 35 to 85% fructose. 

25 8. An aerated semi-moist gel as recited in Claim 1 wherein said ionic 

hydrocolloid is present in an amount of from 0.1 to 5.0% by weight based on the total 
weight. 

9. An aerated semir^moist gel as recited in Claim 1 wherein said ionic 
30 hydrocolloid comprises an alginate, a carrageenan, a low methoxy pectin, or mixtures 
thereof. 
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10. An aerated semi-moist gel as recited in Claim 1 wherein said ionic 
hydrbcolloid comprises a sodium alginate. 

11. An aerated semi-moist gel as recited in Claim 1 wherein said ionic 
hydrocolloid comprises a pectin in which 50% or less of the carboxyl acid units occur 
as the methyl ester. 

12. An aerated semi-moist gel as recited in Claim 1 wherein said fruit 
concentrate is present in an amount of from 1 to 80% by weight based on the total 
weight. 

13. An aerated semi-moist gel as recited in Claim 1 wherein said fruit 
concentrate is present in an amount of from 5 to 20% by weight based on the total 
weight. 

14. An aerated semi-moist gel as recited in Claim 1 wherein said fruit 
concentrate is present in an amount of from 5 to 10% by weight based on the total 
weight. 

15. An aerated semi-moist gel as recited in Claim 1 wherein said fruit 
concentrate comprises a fruit puree, a fruit juice, a fruit juice concentrate, a fruit 
powder, or mixtures thereof . 

16. An aerated semi-moist gel as recited in Claim 1 wherein said fruit 
concentrate has a Brix value of from 20 to 65. 

17. An aerated semi-moist gel as recited in Claim 1 wherein said soluble 
calcium is present in an amount of from 0.05 to 1 .50% by weight. 

18. An aerated semi-moist gel as recited in Claim 1 wherein said soluble 
calcium comprises dicalcium phosphate, calcium sulfate, calcium chloride, calcium 
citrate, calcium malate, calcium lactate, and mixtures thereof. 
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19. An aerated semi-moist gel as recited in Claim 1 wherein said edible acid 
is present in an amount of from 0.01 to 1.50% by weight 

5 20. An aerated semi-moist gel as recited in Claim 1 wherein said edible acid 

comprises an edible acid present endogenously in said fruit concentrate, citric acid, 
malic acid, and mixtures thereof. 

21. An aerated semi-moist gel as recited in Claim 1 wherein said cation 
10 source is present in an amount of from 0.05 to 1.50% by weight. 

22. An aerated semi-moist gel as recited in Claim 1 wherein said whipping 
protein is present in an amount of from 0.1 to 5.0% by weight based on the total weight. 

15 23. An aerated semi-moist gel as recited in Claim 1 wherein said whipping 

protein comprises a soy protein, an egg white protein, a soluble whey protein isolate, 
and mixtures thereof. 

24. An aerated semi-moist gel as recited in Claim 1 further comprising a 
starch, a flavoring agent, a coloring agent, a gum, a dye, or mixtures thereof. 

25. An aerated food component comprising a mixture of: a sweetener, a fruit 
concentrate, an ionic hydrocolloid, soluble calcium, an edible acid, a cation source, and 
a whipping protein, said food component having a moisture content of from 1 to 6 
percent based on the total weight. 

26. An aerated food component as recited in Claim 25 wherein said 
sweetener is present in an amount of from 10 to 90% by weight based on the total 
weight. 

30 
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27. An aerated food component as recited in Claim 25 wherein said 
sweetener is present in an amount of from 50 to 70% by weight based on the total 
weight. 

28. An aerated food component as recited in Claim 25 wherein said 
sweetener comprises a mixture of at least two sweeteners. 

29. An aerated food component as recited in Claim 25 wherein said 
sweetener comprises high fructose corn syrup, com syrup, invert syrup, sucrose, 
fructose, honey, molasses, and mixtures thereof. 

30. An aerated food component as recited in Claim 29 wherein said high 
fructose corn syrup has fructose levels of from 35 to 85% fructose. 

31. An aerated food component as recited in Claim 25 wherein said ionic 
hydrocolloid is present in an amount of from 0.1 to 5.0% by weight based on the total 
weight 

32. An aerated food component as recited in Claim 25 wherein said ionic 
hydrocolloid comprises an alginate, a carrageenan, a low methoxy pectin, or mixtures 
thereof. 

33. An aerated food component as recited in Claim 25 wherein said ionic 
hydrocolloid comprises a sodium alginate. 

34. An aerated food component as recited in Claim 25 wherein said ionic 
hydrocolloid comprises a pectin in which 50% or less of the carboxyl acid units occur 
as the methyl ester. 

35. An aerated food component as recited in Claim 25 wherein said fruit 
concentrate is present in an amount of from 1 to 80% by weight based on the total 
weight. 



02071872A2 I > 



WO 02/071872 



17 



PCT/US02/07460 



36. An aerated food component as recited in Claim 25 wherein said fruit 
concentrate is present in an amount of from 5 to 20% by weight based on the total 
weight. 

37. An aerated food component as recited in Claim 25 wherein said fruit 
concentrate is present in an amount of from 5 to 10% by weight based on the total 
weight. 

38. An aerated food component as recited in Claim 25 wherein said fruit 
concentrate comprises a fruit puree, a fruit juice, a fruit juice concentrate, a fruit 
powder, or mixtures thereof. 

39. An aerated food component as recited in Claim 25 wherein said fruit 
concentrate has a Brix value of from 20 to 65. 

40. An aerated food component as recited in Claim 25 wherein said soluble 
calcium is present in an amount of from 0.05 to 1.50% by weight. 

41. An aerated food component as recited in Claim 25 wherein said soluble 
calcium comprises dicalcium phosphate, calcium sulfate, calcium chloride, calcium 
citrate, calcium malate, calcium lactate, and mixtures thereof. 

42. An aerated food component as recited in Claim 25 wherein said edible 
acid is present in an amount of from 0.01 to 1.50% by weight. 

43. An aerated food component as recited in Claim 25 wherein said edible 
acid comprises an edible acid present endogenously in said fruit concentrate, citric acid, 
malic acid, and mixtures thereof. 

44. An aerated food component as recited in Claim 25 wherein said cation 
source is present in an amount of from 0.05 to 1.50% by weight. 
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45. An aerated food component as recited in Claim. 25 wherein said 
whipping protein is present in an amount of from 0.1 to 5.0% by weight based on the 
total weight. 

46. An aerated food component as recited in Claim 25 wherein said 
whipping protein comprises a soy protein, an egg white protein, a soluble whey protein 
isolate, and mixtures thereof. 

47. An aerated food component as recited in Claim 25 further comprising a 
starch, a flavoring agent, a coloring agent, a gum, a dye, or mixtures thereof. 

48. A method for formation of an aerated semi-moist gel comprising the 
steps of: 

a) providing a sweetener slurry comprising water, a sweetener, and a fruit 
concentrate; 

b) adding to the sweetener slurry an ionic hydrocolloid, a soluble calcium, 
an edible acid, a cation, and a whipping protein to form a gel formulation; and 

c) mixing the gel formulation sufficiently to form an aerated semi-moist 

gel. 

49. The method of Claim 48 wherein step a) comprises providing the 
sweetener at a level of from 10 to 90% based on the total weight of the gel. 

50. The method of Claim 48 wherein step a) comprises providing the 
sweetener at a level of from 50 to 70% based on the total weight of the gel. 

51. The method of Claim 48 wherein step a) comprises providing a 
sweetener comprising high fructose corn syrup, corn syrup, invert syrup, sucrose, 
fructose, honey, molasses, and mixtures thereof. 

52. The method of Claim 48 wherein step a) comprises providing the fruit 
concentrate in an amount of from 1 to 80% based on the total weight of the gel. 
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53. The method of Claim 48 wherein step a) comprises providing the fruit 
concentrate in an amount of from 5 to 20% based on the total weight of the gel. 

5 54. The method of Claim 48 wherein step a) comprises providing the fruit 

concentrate in an amount of from 5 to 10% based on the total weight of the gel. 

55. The method of Claim 48 wherein step a) comprises providing a fruit 
concentrate comprising a fruit puree, a fruit juice, a fruit juice concentrate, a fruit 
10 powder, or mixtures thereof. 



56. The method of Claim 48 wherein step a) comprises providing a fruit 
concentrate having a Brix value of from 20 to 65. 

15 57. The method of Claim 48 wherein step b) comprises providing the ionic 

hydrocolloid in an amount of from 0.1 to 5.0% based on the total weight of the gel. 

58. The method of Claim 48 wherein step b) comprises providing an ionic 
hydrocolloid comprising an alginate, a carrageenan, a low methoxy pectin, or mixtures 
20 thereof. 



59. The method of Claim 48 wherein step b) comprises providing an ionic 
hydrocolloid comprising a sodium alginate, a pectin in which 50% or less of the 
carboxyl acid units occur as the methyl ester, or mixtures thereof. 

60. The method of Claim 48 wherein step b) comprises providing the 
soluble calcium in an amount of from 0.05 to 1.50% by weight , the edible acid in an 
amount of from 0.01 to 1.50% by weight, and the cation in an amount of from 0.05 to 
1.50% by weight, all based on the total weight of the gel. 

61. The method of Claim 48 wherein step b) comprises providing a soluble 
calcium comprising dicalcium phosphate, calcium sulfate, calcium chloride, calcium 
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citrate, calcium malate, calcium lactate, or mixtures thereof; and providing an edible 
acid comprising an edible acid present endogenously in the fruit concentrate, citric acid, 
malic acid, or mixtures thereof. 

5 62. The method of Claim 48 wherein step b) comprises providing the 

whipping protein in an amount of from 0.1 to 5.0% by weight based on the total weight 
of the gel. 

63. The method of Claim 48 wherein step b) comprises providing a 
10 whipping protein comprising a soy protein, an egg white protein, a soluble whey 

protein isolate, and mixtures thereof. 

64. The method of Claim 48 wherein step b) further comprises adding a 
starch, a gum, a flavoring agent, a coloring agent, a dye, or mixtures thereof to the 

15 sweetener slurry. 

65. The method of Claim 48 comprising the further steps of allowing the gel 
to firm and then forming the gel into a plurality of pieces having a final moisture 
content of form 14 to 30% by weight. 

20 

66. The method of Claim 65 comprising the further step of drying the 
plurality of pieces to a final moisture content of from 1 to 6% by weight. 

67. The method of Claim 48 comprising the further step of combining the 
.25 aerated semi-moist gel with cereal pieces or food products to form a combined food 

product. 

68. The method of Claim 48 comprising the further step of extruding the 
aerated semi-moist gel at a pressure of from 5 to 85 pounds per square inch to form an 

30 extrudate. 
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69. The method of Claim 68 comprising the further step of cutting the 
extrudate and drying the cut extrudate to a moisture content of from 1 to 6% by weight 
to form a dry aerated food product. 

5 70. The method of Claim 68 further comprising the step of extruding the 

aerated semi-moist gel onto a food product support. 

71. The method of Claim 48 comprising the further step of co-extruding the 
aerated semi-moist gel with a dough at a pressure of from 5 to 85 pounds per square 

10 inch to form a co-extruded product and then baking the co-extruded product. 

72. The method of Claim 71 further comprising baking the co-extruded 
product such that the internal temperature of the co-extruded product reaches a 
temperature of from 150 to 200 °R 

15 



XX ID: <WO 02071 B72A2J_> 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
19 September 2002 (19.09.2002) 




(10) International Publication Number 

PCT WO 02/071872 A3 



(51) International Patent Classification 7 : A 23 L 1/064, 

1/068, A23P 1/16, A23L 1/0532, 1/0524, 1/164, 1/06 

(21) International Application Number: PCT/US02/07460 

(22) International Filing Date: 13 March 2002 (13 03.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/275,376 



13 March 2001 (13.03.2001) US 



(71) Applicant: KELLOGG COMPANY [US/US]; One Kel- 
logg Square, P.O. Box 3599, Battle Creek, Ml 49016-3599 
(US). 

(72) Inventors: KEPPLINGER, John; 3612 Fleetwood, 
Portage, MI 49024 (US). BATH, Detrdre, Eileen; 178 
Fremont Street, Battle Creek, Ml 49017 (US). 

(74) Agents: SHOEMAKER, Randall, L. et ah; Howard & 
Howard Attorneys, P.C., 39400 Woodward Avenue - Suite 
101, Bloomfield Hills, MI 48304 (US). 

(81) Designated States (national)*. AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, C\j\ 



CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN, 
YTJ, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

19 December 2002 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



oo 



l-H (54) Title: AERATED FOOD COMPONENT 

(57) Abstract: An aerated food component is disclosed. The aerated food component is formed from a mixture of sweeteners a 
0 trait concentrate, an ionic hydrocolloid, a calcium source, an edible acid, a cation source, and a whipping protein. Also disclosed is 

Oa method for form.ng the aerated food component. The aerated food component can be used as a semi-moist fruit supplement in a 
variety of consumer food products. Alternatively, the aerated food component can be extruded, cut into pieces and dried to fomi a 
^ low moisture aerated cereal additive that remains crisp in a liquid. The disclosed formulation also permits high levels of fruit to be 
<^ incorporated into the aerated food component. 



DOCID: <WO_ 



_02071872A3_I_> 



INTERNATIONAL SEARCH REPORT 



lir >nal Application No 

PCT/US 02/07460 



A. CLASSIFICATION OF SUBJECT MATTER , 

IPC 7 A23L1/064 A23L1/068 
A23L1/164 A23L1/06 



A23P1/16 



A23L1/0532 A23L1/0524 



According to International Patent Classification (IPC) or to twin naUonal ctassfflcalton and IPC 



B. RELOS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A23L A23P A23G 



Documentation searched other than minimum documentation to the extent that such documents an? included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

WPI Data, PAJ, EPO-Internal , FSTA 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



x,p 



GB 1 531 219 A (UNILEVER LTD) 
8 November 1978 (1978-11-08) 
the whole document 

DATABASE WPI 

Section Ch. Week 197648 

Derwent Publications Ltd., London, GB; 

Class D13, AN 1976-90129X 

XP002216398 

& SU 504 534 A (MOSCOW NAT ECONOMY INST), 

24 May 1976 (1976-05-24) 

abstract 

W0 01 22831 A (ANANIEVA TAT I Y ANA 
VASILIEVNA ;0TKRYT0E AKTSI0NERN0E 0BSCHEST 
(RU)) 5 April 2001 (2001-04-05) 
the whole document 

-/— 



1-70 



1,5,9, 
15,18, 
20,48, 
55,58,61 



1-70 



m 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

•A* document defining the general state of the . art which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the international 

filing date 

*L" document which may throw doubts on priority ctaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use. exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the priority date claimed 



"T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X" document of particular relevance, the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y" document of particular relevance; the claimed invention 

cannot be considered to involve er- ■nventive step when the 
document is combined with one oi more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&' document member of the same patent f amity 



Date of the actual completion of the international search 



11 October 2002 



Dale ot mailing of the international search report 



24/10/2002 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel (+31 -70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31 -70) 340-3016 

Form PCT7ISA/2 lO (second sheet) (Jul/ 1992) 



Authorized officer 



Vuillamy, V 



OC1D: <WO 02071 B72A3_I_> 



INTERNATIONAL SEARCH REPORT 



In anal Application No 

PCT/US 02/07460 



C.(Contlnu 


atlon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Cilalton ol document, with indication .where appropriate, ol (he relevant passages 


Relevant to claim No. 


x 

A 
A 


DATABASE WPI 

Section Ch, Week 199401 

Derwent Publications Ltd., London, GB; 

Class D13, AN 1994-004972 

XP002216399 

-& SU 1 780 690 A (VORON TECHN INST), 
15 December 1992 (1992-12-15) 
abstract 

US 5 451 419 A (SCHWAB EDWARD C ET AL) 
19 September 1995 (1995-09-19) 
the whole document 

WO 00 53024 A (LANGENFELD MATHEW F ;GEN 
MILLS INC (US); REISHUS TERRY G (US); STI ) 
14 September 2000 (2000-09-14) 
the whole document 


1-70 

1-72 
1-72 



Form PCT/lSA/210 (oonlinuaiion ol second sNwrt) (July 1992) 



02071B72A3 I > 



INTERNATIONAL SEARCH REPORT 



Information on patent family members 



tn onal Application No 

PCT/US 02/07460 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




member(s) . 




date 


UD 13J1CX7 


A 


vO XX X 7 / O 


AT 




a 

D 










AT 


918975 


A 


15-1 1-1977 

X «s XX 








All 


R71 5775 


A 
r\ 


09-06-1977 

UU 1? / / 








RF 




Al 

r\ 1 


0?-0fi-1976 








PA 




Al 

Ml 


95-09-1979 








HF 

L/C 


?55^95ft 


Al 

MX 


10-06-1976 








FR 


2293155 


Al 


02-07-1976 








JP 


51082750 


A 


20-07-1976 








LU 


73929 


Al 


11-11-1976 








NL 


7514065 


A 


09-06-1976 








r n 




A 


0i-02-lQ7ft 

VX Wt. 13/0 








SF 


7513646 


A 


Oft-06-1976 








7A 


7507526 


A 


77-07-1977 


SU 504534 


A 


28-02-1976 


SU. 


504534 


Al 


28-02-1976 


WO 0122831 


A 


05-04-2001 


RU 


2166259 


CI 


10-05-2001 








AU 


7563800 A 


30-04-2001 








EP 


1215969 


A2 


26-06-2002 








WO 


0122831 


A2 


05-04-2001 


SU 1780690 


A 


15-12-1992 


SU 


1780690 Al 


15-12-1992 



US 5451419 


A 


19-09- 


-1995 


US 
CA 


5342635 A 
2122434 Al 


30-08-1994 
13-11-1994 


U0 0053024 


A 


14-09- 


-2000 


US 


6432460 Bl 


13-08-2002 










AU 


2863200 A 


28-09-2000 










CA 


2328215 Al 


14-09-2000 










WO 


0053024 Al 


14-09-2000 



>OCID: <WO. 



Forni PCT/1SA/210 (paieni family annex) (July 1992) 

_02071872A3J_> 



